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POLICY STATEMENT
ON _
ULTRA VIOLET LIGHT
FOR TREATMENT OF PUBLIC WATER SUPPLIES

Ultra Violet (UV) Light treatment devices may be used to treat bacteriologically unsafe groundwater from
drinking water wells. However, reviewing authorities expect water system owners to take all steps
possible to obtain a naturally safe water source before considering treatment. A naturally safe water
source provides the best long-term public health protection and there is no reliance on a treatment device
to assure safe water. There must be a determination that the bacteriologically unsafe water is not due to
the influence of surface water.

Recent research has demonstrated the effectiveness of UV as a primary disinfectant. While this policy
statement does not specifically cover UV treatment for surface water or groundwater under the direct
influence of surface water, it is not the intent of this policy to discourage such use. Portions of this policy
are applicable to the treatment of effectively filtered surface water. The reviewing authority shall be
contacted regarding use of UV treatment for these applications.

When a naturally safe groundwater source is not available, or the system owner wishes to provide UV
treatment for other reasons, the following criteria shall be considered. Supplemental disinfection to
provide a residual in the water distribution system may be required by the approval authority. When UV
light treatment devices are used for non-heaith related purposes the UV device may provide doses less
than indicated in the following criteria.

A. CRITERIA FOR UV WATER TREATMENT DEVICES

1. UV water treatment devices must comply with criteria approved by the reviewing authority or
Class A criteria under ANSI/NSF Standard 55 - Ultraviolet Microbiological Water Treatment
Systems; each UV water treatment device shall meet the following standards;

a. Ultraviolet radiation at a wavelength of 253.7 nanometers shall be applied at a minimum dose
of 40 millijoules per square centimeter (mJ/cm?) at the failsafe set point at the end of lamp life;

b. The UV Idevica shall be fitted with a light sensor to safely verify that UV light is being delivered
into the reactor;

c. The UV light assembly shall be insulated from direct contact with the influent water by a
quartz (or high silica glass with similar optical and strength characteristics) l[amp jacket to
maintain proper operating lamp temperature;

d. The design and installation of the UV reactor shall ensure that the manufacturer's maximum
rated flow and pressure cannot be exceeded;

e. The UV assemblies shall be accessible for visual observation, cleaning and replacement of
the lamp, lamp jackets and sensor window/lens;

f. A narrow band UV monitoring device shall be provided that is sensitive to germicidal UV light.
It shall be accurately calibrated so that it indicates the true irradiance (mJ/cm?) at 253.7
nanometers and be installed at the location critical for that unit. The device shall trigger an
audible alarm in the event the sensor or lamp fails or if insufficient dosage is detected as
defined in item "a” above;

g. An automatic shutdown valve shall be installed in the water supply line ahead of the UV treatment
system that will be activated whenever the water treatment system loses power or is tripped by a
monitoring device when the dosage is below its alarm point of 40 mJ/cm?. When power is not
being supplied to the UV unit the valve shall be in a closed (fail-safe) position.

" h, The UV housing shall be stainless steel 304 or 316L;
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B.

A flow or time delay mechanism wired in series with the well or service pump shall be provided to
permit a sufficient time for tube warm-up per manufacturer recommendations before water flows from
the unit upon startup. Where there are extended no-flow periods and fixtures are located a short
distance downstream of the UV unit, consideration should be given to UV unit shutdown between
operating cycles to prevent heat build-up in the water due to the UV lamp:

A sufficient number (required number plus one) of parallel UV treatment systems shall be provided to
assure a cohtinuous water supply when one unit is out of service;

No bypasses shall be installed:;

All water from the well shall be treated. The well owner may request a variance to treat only that
portion of the water supply that is used for potable purposes provided that the daily average and peak
water use is determined and signs are posted at ail non-potable water supply outlets.

‘The well or booster pump(s) shall have adequate pressure capability to maintain minimum water
system pressure after the water treatment devices;

PRETREATMENT

The reviewing authority will determine pre and post treatment on a specific case basis depending on raw
water quality. See Section G for raw water quality limitations. If coliform bacteria or other microbiological
organisms are present in the untreated water, a 5 micron filter shall be provided as minimum pretreatment.

C. PROCESS CONTROL WATER QUALITY MONITORING

Total coliform monitoring and other parameters required by the reviewing authority will be used to
evaluate UV treatment effectiveness. The minimum monitoring frequency will be as follows:

Startup and 2 weeks after start up - one raw and one treated sample.
Monthly thereafter - raw and treated.

Monitoring for additional parameters or total coliform on an increased frequency may be required by
the reviewing authority.

ONLINE MONITORING, REPLACEMENT PARTS

UV light intensity of each installed unit shall be monitored continuously. Treatment units and the
water system shall automatically shutdown if the UV dosage falls below the required output of 40
mJd/cm?®. Water systems that have source water exceeding 5 NTU-turbidity may be required to
install an online turbidimeter ahead of the UV water treatment device. An automatic shutdown
valve shall be installed and operated in conjunction with the turbidimeter. Each owner shall have
available on site at least one replacement lamp, a 5 micron replacement filter and, where
applicable, a replacement cyst reduction filter and any other components necessary to keep the
treatment system in service.

SEASONAL OPERATIONS

UV water treatment devices that are operated on a seasonal basis shall be inspected and cleaned
prior to use at the start of each operating season. The UV water treatment system including the filters
shall be disinfected prior to placing the water treatment system back into operation. A procedure for
shutting down and starting up the UV treatment system shall be developed for or by each owner
based upon manufacturer recommendations and submitted in writing to the review authority.

RECORD KEEPING AND ACCESS
A record shall be kept of the water quality test data, dates of lamp replacement and cleaning, a record

of when the device was shutdown and the reason for shutdown, and the dates of prefilter
replacement.



The reviewing authority shall have access to the UV water treatment system and records.

Water system owners will be required to submit operating reports and raquired sample results on a
monthly or quarterly basis as required by the reviewing authority.

G. RAWWATER QUALITY CHARACTERISTICS

The water supply shall be analyied for the following water quality parameters and the resuits shall be
included in the UV application. Pretreatment is required for UV installations if the water quality
exceeds any of the following maximum limits. When an initial sample exceeds a maximum [imit, a

check sample shall be taken and analyzed.
Parameter

UV 254nm Absorption
Dissolved iron
Dissolved Manganese
Hardness

Hydrogen sulfide (if odor is present)
lron Bacteria

pH

Suspended Solids
Turbidity

Total Coliform

E. Coli
Cryptosporidium
Giardia

-

Maximum

20 percent at 1 cm
0.3mg/L

0.05 mg/L

120 mg/L*
Non-Detectable
None

6.5t09.5

10 mg/L

1.0 NTU
1,000/100 ML

o

ki

A higher hardness may be acceptable to the reviewing authority if experisnce with similar water

quality and reactors shows there are no treatment problems or excessive maintenance required. .

These organisms may indicate that the source is either a surface water or ground water under the

direct influence of surface water and may require additional filtration pretreatment. Consult the

reviewing authority for guidance.

Raw water quality shall be evaluated and pretreatment equipment shall be designed to handle water
quality changes. Variable turbidity caused by rainfall events is of special concern.
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